The aim of the paper is to assess the relationship between the Cognitive Reflection Test (CRT) 
Introducing CRT
The goal of the paper is to find out if there is a correlation between the Cognitive Reflection Test (CRT) scores and the Math National Evaluation scores.
The Cognitive Reflection Test, widely known as CRT, was introduced by Frederick in 2005, aiming to measure the general tendency to choose an easy, but wrong answer and not to think deeply to come to the right answer. In his seemingly paper, Frederick proved that the ones scoring high on CRT were more patient and more willing to gamble comparing to those scoring low at CRT. CRT mainly measures the cognitive reflection, the ability of a person not to jump to an obvious intuitive conclusion and is highly correlated with regular national tests such are SAT or ACT, thus could predict performance.
1 CRT is related with System 1-reffering to intuitive reflex thinking system and System 2-reffering to reflective in deep thinking as found in Kahneman (2011) A is the correct answer and B is the common misleading incorrect answer.
2) If it takes 5 machines 5 minutes to make 5 widgets, how long would it take 100 machines to make 100 widgets?
A. 100 B. 5
A is the common misleading incorrect answer and B is the correct answer.
3) In a lake, there is a patch of lily pads. Every day, the patch doubles in size. If it takes 48 days for the patch to cover the entire lake, how long would it take for the patch to cover half of the lake?
A. 24 B. 47
The original CRT included no answer choices, but, in this paper, this form of CRT was used.
In the original study, the students in 11 universities took the test with an overall score mean of 1.24, MIR scoring best with 2,18 out of 3, 4 universities had more than 50% of the students missing all the correct answers, none of the universities exceeding 50% of students with all the correct answers. Also, the original study found CRT is gender sensitive, the number of male participants with CRT high scores was significant higher comparing to the number of female participants. These results are consistent with those of Zanolla (2018) , who concluded that males are more likely than females to achieve a high mark at math tests and they are perceived as more active and participative, while females are seen as more conform to school rules, but less involved and more insecured.
3
Considering CRT as a predictor of performance on heuristics and biases tasks is controversially, on one hand, Cokely and Kelley (2009) found a correlation between a good performance on CRT and the proportion of choices consistent with expected value, on the other hand, Campitelli and Labollita (2010) found this correlation very low. Inconsistent results were found in the correlation between CRT performance and the tendency to commit the conjunction fallacy, while Oechssler, Roider and Schmitz (2009) In this study, the CRT-regular was used.
Over the years, CRT was over exposed and widely known and other versions were developed. Toplak, West and Stanovich (2014) came with a 4 items version and a 7 items version, the latter including the original three items from CRT developed by Thomson & Oppenheimer (2016) 6 and a 6 items one can be found in Primi et al. (2015) 7 . A version of CRT with 10 items, based on these studies and called LCRT (long cognitive reflective test), was used in this study. Thomson and Oppenheimer (2016) found out that the participants previously exposed on CRT or at least on one of the three problems outperformed those with no prior exposure, but Chandler, Mueller and Paolacci (2014) proved that changing one or all the problems with the similar ones there was no correlation between CRT performance and prior CRT exposure.
8 Haigh (2016) concluded that, for strongly intuitive participants or for those with high scores on CRT originally, repeated exposure makes no difference.
9
None of the students involved in this study knew the CRT test, though the students in two schools, School no.1 and School no. 9, had optional classes in the previous years focused on logical reasoning. As Elsdon et. al (2018) said, there is a lack of interest last years in classical mathematical modules, so the teachers from these schools introduced these logical optional courses trying to stimulate the students' interest for math.
10
The method and the sample In Romania, after the 8 th. grade, the students are taking a national evaluation at Romanian language and Mathematics. I wanted to investigate the correlation between the CRT scores and the Math scores at the above mentioned evaluation. I used the original CRT and another version, called LCRT-long CRT, including 10 items from other CRT versions. I also wanted to find out which one was the best predictor for the Math scores in national evaluation-MNE: the original CRT-OCRT, LCRT, the simulation scores-S, the Math mean scores in the 8 th. grade-MA and the mean of the scores in the semestrial evaluations in the 8 th. grade-SEA. answers (LCRT can be found in the appendix). The other scores were collected at the end of the school year and after the national evaluation.
SPSS was used for standard statistics, correlation tests were run and linear regression using MNE as dependent variable and OCRT, LCRT, S, MA, SEA as independent variables. Further investigations were made to find out if there are gender differences to compare schools results, to find out how did the ones in CRT high scores group or in the CRT low scores group in the national evaluation.
The results
In table 1, the average scores were computing for OCRT, LCRT, MNE, S, MA, SEA, considering overall scores and then the averages for each considered schools and for the two categories: boys and girls. For OCRT and LCRT, the CRT-regular (Erceg and Bubić, 2017) was used. The means for OCRT are comparable with the ones in the original study in the interval (0.57; 2.18). The average scores for OCRT and LCRT were higher for the two schools where the students had optional courses focused on logical reasoning, which is consistent with Thomson and Oppenheimer (2016) , but in contradiction with the ones of Chandler, Mueller and Paolacci (2014), considering LCRT items are different from OCRT items. The OCRT and LCRT averages for boys are higher than the averages for girls, the results confirm the Frederick ones. As for the averages for MNE and S, School 8 leads, followed by the two schools with higher scores on OCRT and LCRT. 
Source: Author's table based on SPSS output
The correlations are significant, positive and strong among all pairs of variables, which might be explained by the fact that both OCRT and LCRT are based on numeracy, therefore those doing well on these tests are doing well on various Math evaluations. Table 3 and table 4 prove that both OCRT and LCRT are predictors for students' performance on external evaluations, like national evaluation or simulation, as well as on internal evaluations, like semestrial evaluation or Math scores. The higher the scores on OCRT and LCRT are, the higher are the scores on Math internal and external evaluations.
Further on, the correlations are made separate for schools previous having optional courses focused on logical reasoning, called L schools and the rest of the schools, called NL schools. 
For the students used with the kind of problems presented in Frederick original test, OCRT is a better predictor for external evaluations comparing to the students who are not used with this kind of problems. The results are consistent with ones of Thomson and Oppenheimer (2016) .
For the next investigation, the following notations were considered: L=low scores, 0 in OCRT, less than 5 in LCRT, MNE, S, MA, SEA; IL=intermediate low, 1 in OCRT, greater or equal to 5, less than 7 in LCRT, MNE, S, MA, SEA; IH= intermediate high, 2 in OCRT, greater or equal to 7, less than 9 in LCRT, MNE, S, MA, SEA; H=high, 3 in OCRT, greater or equal to 9 in LCRT, MNE, S, MA, SEA. Testing normality using the Kolmogorov-Smirnov test, Sig is 0.091, which is greater than 0.05, therefore the data are fairly normally distributed. Further on, if we run statistics, the Skewness is -0.192, which is greater than -1 and in absolute value (0.192) is less than the double of the standard deviation value (0.594), therefore there is no normality problem.
To test heteroscedasticity, Glejser Test was used in SPSS and, since Sig for all independent variables is greater than 0.05, there is no heteroscedasticity problem.
The SPSS output for linear regression is shown below. It shows that there is a very strong correlation between MNE and the independent variables S, MA and LCRT as seen in model 3, the correlation coefficient R=0,902 and the adjusted squared R value is high, therefore 82% of the MNE variation is explained by the variables S, MA, LCRT. 
Coefficients

Conclusions
In this study it was analyzed the correlation between two versions of the cognitive reflection tests and the scores at Math National Evaluation. The two versions were OCRT -the original CRT, with options for answers and LCRT -a ten items test based on Toplak (2014) and Thomson & Oppenheimer (2016) , extending CRT tests. The Math National Evaluation is an exam for Romanian children aged 14 or 15 who graduated the 8 th. grade. Another analysis in this study was conducted to find out which is a better predictor for Math National Evaluation scores among the CRT scores, the simulation scores, the Math scores and the Math semestrial scores. Math simulation is organized at national level, usually in February and the Math National Evaluation in June. Semestrial Math Evaluation is an internal evaluation and Math scores is a weighted mean of one's Math scores. The findings are consistent with the results of Frederick and Thomson & Oppenheimer, in respect with the averages for OCRT and the gender sensitivity of OCRT scores. Also the results of Toplack and Haigh were sustained, the students previuosly exposed to CRT like problems got higher scores on OCRT, as well as on LCRT. The results proved there is a strong positive correlation between OCRT and LCRT scores and Math National Evaluation scores. The linear regression analysis revealed that Simulation scores, Math means and LCRT are better predictors for Math National Evalution scores. Further research including children from different regions should be done in the following years.
